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Project Info 





| The project is located in Makkah Al 
| Mukarramah in Al Maabdah district 
| On the land area: 434.10 m2 
Į The built-up area: 4501 square 
| meters 
Number of floors: 13 floors 
I Number of parking spaces: 16 
It is located on two facades: 
I south-west and north-west 
| It is 1.5 km from the HARAM 
| Carrying capacity : 1607 Person 
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The angles and movement of the sun during the seasons, as it 
becomes clear to us that the highest angle of the sun on the 


building is in the summer and the lowest angle of the sun is in 
the winter. 
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de Wind direction and the impact of neighboring buildings on its 
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l movement , Knowing that the winds in this region do not exceed 
Anea Oa ne I 4,2 m / sthroughout the year, which excludes the use of electric 
Green spaces [BEN I 
Field of view m l 
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power generators through wind turbines. 
And it is clear to us, as in the pictures, that the highest point of 
wind pressure on the building is in red. 
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The problem is 

that there is no N 

daylight in the 
corridors 







We notice that daylight does not reach the corridors or internal 
spaces sufficiently, which calls for their lighting during the day 
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ol i and thus an additional load on electrical energy. 
I As it can be seen in the picture below, the building is heated 
I E = ` I y through the windows in a very large way. 
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The sky line with the surroundings, be it 
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buildings or mountains from the southern 
side. 


| reduces the electrical effort in cooling and saving energy. 
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Climatic Studies 
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A Heat And Rates Of Solar Radiation ] 

We find by analyzing the chart in the figure that in the following 
months (December, January, February) that the dry 
temperatures are close to the thermal comfort zone 
(considering that thermal comfort is according to Ashry 
Standard 55, which defines thermal comfort between dry 
temperatures of 20 to 24 degrees) 
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| As we note the rates of solar radiation are generally high. _ _ 
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-Solar Radiation Rates 


We note that the highest solar radiation is in the months of 
December and February 
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I And the least solar radiation is in the month of June. 
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LOCATION: Mecca, MK, SAU 
Lattudelongitude: 21433 No? 99 707" Cant Teme Zone trom Greenwich 9 I 
‘(Gata Source: ISO-TMYs — 410300 WMO Station Number. Elevation 240 m. 
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-Earth's Temperature Rates 


The highest global temperature is in August 
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The lowest temperature of the earth is in the month of February. 
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-Temperature Rates 


| The highest temperatures are between April and October, at 
| 15% of the year's average, by above 38 degrees Celsius 

I The lowest temperature is in January, at 1% of the year’s 
j average, by less than 20 degrees Celsius. 
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-Psychrometric Chart 


Through these studies, we will show many design strategies 
that will come next. 
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-Shading Rates in Summer 


The number of hours we need shadows = 2131 hours 

Number of hours in which solar radiation is auxiliary to thermal 
comfort = 53 hours 

The number of hours that we need solar radiation = 3 hours. 
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-Solar Lighting Rates 


The average solar illumination is high in November, which is the 
highest, at about 72,000 lux 
The lowest amount in June and July is 52,000 lux . 
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-Humidity Rates 


December by about 75%. 
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-Wind Rose 
We notice that most of the winds are north and southwest. 
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-Diffuse and Direct 
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-Shading Rates in Winter 


The number of hours we need shadows = 1897 hours 

Number of hours in which solar radiation is an aid to thermal 
comfort = 179 hours 

The number of hours that we need solar radiation = 100 hours. 
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-Wind Speed Rates 


The wind speed usually does not exceed 6 m/s, which excludes 
the use of wind turbines for power generation. 
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We observe dew rates between 15% and 20% throughout the | 
periods of the year. i 

I 

i 


-e e m e | Th TN — — 
SKY RANGE LattedeLongitese: 21 42)" North, 29 767" Cast Thee Zone from Greenwich 3 
Data Source: ISO-TMYx 410900 WMO Staton Number. Blevasion 240 m 





















-Sky Line Rates And Coverage 


In the following months, the sky will be January, February, 
November, and December, the lowest incidence of solar | 
radiation, with a screening rate of approximately 75%. i 
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r1 H The current situation of the building that requires redesign to improve its energy consumption performance 
Plans of Current Situation The current situation of the bi 
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| We use 4 layars : 60.00mm Marble 





It is clear from the current situation that 657,257 KWH/Y energy is consumed 
We seek to reduce this consumption through several proposals. 
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60.00mm insulator 
200.00mm Concrete Block 
13.00mm Plaster 
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(^71 Three proposals to reduce energy consumption through walls will be proposed 
I 1 | that can be used to save energy. 
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| We use 6 layars : 60.00mm Marble 

60.00mm insulator 
200.00mm Concrete Block |. 
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We use 5 layars : 60.00mm Marble 
100.00mm Air Gap 
50.00mm insulator 
200.00mm Hollow Block 
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50.00mm Plaster 


(774 Three proposals to reduce energy consumption through Solar breakers will be 
I 1 | proposed that can be used to save energy. 
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DesignBuilder is an EnergyPlus based software tool used for energy, 
carbon, lighting and comfort measurement and control. DesignBuilder is 
developed to ease up the building simulation process. DesignBuilder is 
comparing alternative building designs by using function and 
performance-based method of comparison results by the various analyzes 
in a quick and economic manner. 


DesignBuilder combines fast three-dimensional building modeling with 
dynamic energy simulations with its unique ease of use. Thanks to this 
feature it is regarded as a unique software tool to create and evaluate 
building designs. It has specially developed modules in order to be used 
effectively at any stage of the design process Only a few parameters to 
provide a wide range of opportunity to work up to the more detailed 
design of the particular design. DesignBuilder is easy to use. Its 
innovative productivity features allow even complex buildings to be 
modelled rapidly by non-expert users. 
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«© SUSTAINABLE SITES 


many technologies can be used on site : 







The outputs of the Mahoney schedule and climate advisory program we will put it her, 
the appropriate design strategies for the building, and we are working on developing it. 


Gray Water to Water 
Closets, Urinats, 





Traditional passive homes in hot windy dry climates used enclosed well shaded 
Window overhangs (designed for this latitude) or operable sunshades (awnings that 
extend in summer) can reduce or eliminate air conditioning courtyards, with a small fountain to provide microclimates 
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O WATER EFFICIENCY 
7 Intent 
To support water management and reduce water consumption. 
Requirements 





Have permanently installed water meters that measure the total potable water use for the project and associated 
grounds. All potable or reclaimed water supplied to the project must be metered. 


Proposals: Water use should be reduced by 209/o 


On hot days ceiling fans or indoor air motion can make it seem cooler by 5 degrees F 


Minimize or eliminate west facing glazing to reduce summer and fall afternoon heat (2.8C) or more, thus less air conditioning is needed 
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High performance glazing on all orientations should prove cost effective (Low-E, Raise the indoor comfort thermostat setpoint to reduce air conditioning energy ma ny tech nologies can be used : 
insulated frames) in hot clear summers or dark overcast winters consumption (especially if occupants wear seasonally appropriate clothing) 
SOLAR HEAT 
SOLAR REFLECTANCE INDEX (SAN 
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Use open plan interiors to promote natural cross ventilation, or use louvered doors, 
Use light colored building materials and cool roofs (with high emissivity) to minimize Nino tne usp duis pieni M edid 
conducted heat gain 





Double skin Insulation high-efficiency appliances Efficient Lighting 
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Flat roofs work well in hot dry climates (especially if light colored) minimize heat gain (if summer rains support native plant growth) 


Intent 


To reduce the environmental harm from materials and products purchased and used during operations and 
maintenance of buildings. 
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' Intent I 3 : 
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! Requirements EC be used information on the life cycle of the , 
| Conduct a transportation survey of building occupants on their commute patterns. | ———————— ooo — — — — — — — — — ———Ó— “= 
| Regular building occupants must be surveyed. Building occupants shall provide | £C "ERE commen c m m fum m m mcm cm mc n E Eit m 1 
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i variations and variations in work schedules. Visitors are encouraged to be surveyed, | Î INDOOR ENVIRONMENTAL QUALITY l 
i especially if the daily average is greater than the number of regular building occupants. i Intent i 
i bmc shall provide information on their one-way travel to the building forthat day in 4 | To contribute to the comfort and well-being of building occupants by establishing minimum standards for indoor air ! 
particular. uali j 
Conduct the survey at least once per year and calculate a transportation performance i i " ty : 
score for the project. Proposals: P 1 I 
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Through Mahoney's Schedule and Climate consultant we will come up with design strategies and 
solutions that help us solve design problems in the building to achieve the principles of sustainability 
and make the building more energy efficient and takes into account thermal comfort. 
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a lot of glass on the building 


2| The colors of the marble are 
dark on the facades 


Treat all interfaces in one way 


The absence of insulating layers 
in the walls 





No water collection system 














Building Problems 













9 | High electricity consumption 


Do not illuminate the internal 
corridors with natural lighting 
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No green in the public site 
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13 | No taking advantage of the high 
solar radiation 












6 | Reflective glass should be used 
7 














Facades are not shaded 45. Green roofs do not exist 
8| Water bodies arenotused | | OOOO O 
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14 | Double glazing should be used 








1 Installing solar breakers 


2 | Use of light colors on the 
facades 


Using energy-saving devices 


Use of sky lighting and sky 
lighting and use middle core 





Designing each interface to 
match it 


Use of afforestation 





4 | The use of wall insulators 


7 | Shading of facades 
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electricity 
consumption 
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AVERAGE MONTHLY ENERGY 
CONSUMPTION FOR COOLING THE BUILDING 
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Using the energy of the Earth’s 
interior and solar energy 


| 14 | Use Double glazing 
15 | Use Green roofs do not exist 









Putting fountains in the public 
site to cool the atmosphere 
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SUSTAINABLE DESIGN II by / Eng : Abdulaziz Aldelaiwi 
( MASTER) Supervision 
REDESIGNING FOR HOTEL Prof.Khaled Samy 
MAKKAH Prof.Ehab Rached 














* À The building will be redesigned to improve its performance 
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The Method Of Making The GRC : 


SUSTAINABLE DESIGN II 
( MASTER) 
REDESIGNING FOR HOTEL 
MAKKAH 


“The GRC panels will be installed on a steel structure that will be installed on the Steel Structure 


building in the form of small triangles pieces fixed together with nails. After fixing the 
pieces together and installing them in the building, small solar panels are placed on 
the GRC in the facade in the projecting parts that are exposed to the sun and not 
shaded. 


Making it more energy gain and thus storing the largest amount of solar energy that 
is utilized for the building and exporting the surplus to the public grid in an 
integrative process with energy gain through the heat of the earth's interior. 


There are many similar examples of energy gaining through facades such as the Seoul 
office tower and Al Bahr tower in UAE . 
Clarification: 

A- Steel Structure 

B- Part of the Structure 

C- method of installing the steel structure 
in the building 

D- Dismantling the triangle 

E- View the locations of solar panels 

F- Final Steel Structure 





— Aluminium Frame 





—— Tempered Glass 






—— Encapsulant - EVA 





—— Solar cells 
—— Encapsulant - EVA 


_> —— Back sheet 





Junction Box 
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To make GRC, you must first put a rubber mold and clean it well from all dirt in preparation for placing 
the first layer, and then add the glass fibers to the concrete for pouring the first layer, and then put the 
iron and pour the second layer , and then it is raised and installed on the building. 






Glass fibers 








A / 


Mix the glass fibers with 
concrete 


Installation on the 
building 





LEGEND: 1- GRC sheet / 2- Metal 
tubular frame / 3- Insulation / 4- Air 
chamber / 5- Mineral wool between 
metal guides / 6- Double laminated 
gypsum board 


Steel frame to the GRC 
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I The Hanwha headquarters office tower in Seoul has been remodelled by Dutch architecture firm UNStudio, retrofitting its 


facade to hold solar panels. 


UNStudio won the competition to retrofit the headquarters for the Hanwha Group — along with engineers Arup and landscape 


designer Loos van Vliet — in 2014. 








Directing solar panels to an appropriate 
degree of solar radiation to maximize 
energy storage utilization 
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